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ABSTRACT
Delivering Explicit Math Instruction Through Point-of-View Video
Modeling to Elementary Students With
Autism Spectrum Disorder
Patsy McCray Gibbs
Department of Counseling Psychology and Special Education, BYU
Master of Science
There is significant literature demonstrating the effectiveness of video modeling for
teaching skills to students with disabilities. Still, much less is known about how video modeling,
particularly point-of-view video modeling (POV-VM), might be applied to teach academic skills
to children with an autism spectrum disorder. This multiple probe single-case design study used
explicit instruction techniques to teach multiplication, division, and fraction skills to two
elementary-aged students with an autism spectrum disorder. A visual analysis of the data showed
that POV-VM using explicit techniques to deliver the videos is an effective intervention for
autistic students This research study adds to the evidence supporting POV-VM in providing
instruction to autistic students.

Keywords: video modeling, point-of-view video modeling, autism spectrum disorder, explicit
instruction
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DESCRIPTION OF THESIS STRUCTURE
This thesis, Delivering Explicit Math Instruction through Point-of-View Video Modeling
to Elementary Students with Autism Spectrum Disorder, is written in a hybrid format, combining
both traditional thesis requirements with journal publication formats.
The content of this thesis fulfills the requirements of the university while conforming to
the length and style requirements for submitting research reports to education journals.
Seven appendices are included in this thesis. Appendix A is the literature review.
Appendix B is the documentation of Institutional Review Board and school district approval,
followed by Appendix C, which is parental consent and participant assent. Appendix D is the
treatment integrity checklist. Appendix E is the social validity survey for both participants and
teachers. Appendix F is an example of the Nearpod® lesson. Last, Appendix G is an example of
a final paper product. A reference list is included for the journal-ready portion, and a second
reference list is included for the literature review in Appendix A.
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Introduction
Recently, more emphasis has been placed on providing all students with disabilities,
including students with autism spectrum disorder (ASD), educational opportunities using
evidence-based or empirically supported practices to prepare them for college or help them be as
career-ready as their same-aged peers (Every Student Succeeds Act [ESSA], 2015). Data
gathered from 11 sites across the United States report that one in 54 eight-year-old children was
diagnosed with autism spectrum disorder (Maenner et al., 2020). Of those students with an
autism diagnosis, 33% are identified as having an intellectual disability (IQ ≤ 70), and 24% have
an IQ in the borderline range (IQ 71-84; Knopf, 2020). These statistics reveal that a significant
number of autistic children have a co-occurring intellectual disability, which can be a crucial
barrier to learning (Knopf, 2020).
One intervention that has been included in the research as an empirically supported
practice is video modeling (Bellini & Akullian, 2007). There are multiple forms of video
modeling, including video self-modeling, video modeling of others, video prompting, video
priming, and point-of-view video modeling. Point-of-view video modeling (POV-VM) is filmed
from the first-person perspective, providing the viewer with a limited stimulus of the model’s
hands completing the task while the steps to complete the task are verbally given. Limiting
stimuli is a strategy that can be more effective for individuals with autism by restricting their
field of focus (Corbett & Abdullah, 2005). In a meta-analysis conducted by Bellini and Akullian
(2007), research was examined that included forms of video modeling for autistic students.
Included in the meta-analysis were single case design studies with participants who had an
autism diagnosis and targeted behavioral skills, social-communication skills, or functional skills
through self-video modeling or video modeling of another person. The results suggest that video
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modeling and self-modeling are empirically supported treatments, and these intervention
strategies provide practical options for educators wanting to improve the skills of autistic
students (Bellini & Akullian, 2007). However, most of these studies did not focus on teaching
academic skills (Burton et al., 2013; E. M. Hughes, 2019; E. M. Hughes & Yakubova, 2019;
Jowett et al., 2012; Kaffer, 2010; Knight et al., 2018; Saunders, 2014; Weng & Bouck, 2014;
Yakubova et al., 2015; Yakubova et al., 2016).
Another empirically supported practice is explicit instruction (C. A. Hughes et al., 2017).
Explicit instruction is an instructional method where the instructor explains, models, and guides
students’ practice during the lesson. In an article by C. A. Hughes et al. in 2017, 68 articles
identified five consistent definitions of explicit instruction. The components identified in the
report include segmenting complex skills, drawing the learner's attention to critical features of
the content through modeling and thinking aloud, promoting successful engagement by using
systematically faded supports or prompts, and providing an opportunity for students to respond
and receive feedback and finally creating purposeful practice opportunities (C. A. Hughes et al.,
2017). The lessons taught using point-of-view video modeling must be presented in meaningful,
coherent learner-paced segments to provide the most precise opportunity for the learner to master
the content (Spanjers et al., 2010). When the components of explicit instruction are combined
with video-based modeling, particularly POV-VM, the results can be a more effective
intervention for autistic students.
Problem Statement
A review of related articles shows that video modeling is an empirically supported
practice that offers increased learning of targeted skills for students with disabilities (Bellini &
Akullian, 2007; E. M. Hughes & Yakubova, 2019). Video modeling has also been an effective
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intervention in generalizing and maintaining skills over time (Cardon & Wilcox, 2011). In
addition, there has been significant research on using video modeling to teach skills to people on
the autism spectrum (Burton et al., 2013; Charlop-Christy et al., 2000; E. M. Hughes, 2019; E.
M. Hughes & Yakubova, 2019; Jowett et al., 2012; Kaffer, 2010; Knight et al., 2018; Saunders,
2014; Weng & Bouck, 2014; Yakubova et al., 2015; Yakubova et al., 2016). However, there is a
need for more research focused on delivering point-of-view-video modeling with explicit
instruction techniques to teach academic skills, particularly math, to autistic children.
Purpose Statement
This study aims to determine the effects of using point-of-view video modeling and
explicit instruction techniques to teach math skills to students with autism.
Research Questions
The primary focus of this research will be on the following questions:
1. To what extent does teaching math computation skills explicitly to learners with ASD
using point-of-view video modeling increase the learner’s math computation skills?
2. Will there be a response generalization (in different locations and with various
teachers) of the learned skills in participants with ASD?
3. Will the acquired skills maintain over time?
4. To what extent do the participants and their teachers find this intervention socially
valid?
Method
This study aimed to determine the effectiveness of using explicit instruction techniques to
deliver point-of-view videos to teach math skills to elementary-aged participants with an autism
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spectrum disorder (ASD). The following will describe this research study’s overall design,
implementation, and analysis.
Participants
Before recruiting participants, the university’s Institutional Review Board approved all
methods, and permission was granted from the local school district and school principal. Once
approval was received, the researcher met with teachers to explain the study and recruit
participants. The potential participants were considered for the study if they had an area of
mathematics need and met the inclusion criteria of having a medical autism diagnosis or a
school-based autism classification that included a medical history. The researcher contacted the
participants’ parents via telephone to explain the study and answer any questions. A consent
form was sent home to the parents of potential candidates. After the parents gave written
consent, each participant was asked to provide written assent.
The participants identified with pseudonyms were nine- and ten-year-old students in the
3rd and 4th grades. Two participants met the inclusion criteria of having a medical diagnosis or a
school-based autism classification with a medical history and mathematics deficit. Data from the
students’ present levels of academic achievement and functional performance in their
Individualized Education Program (IEP) were used to identify the students’ current level of
performance in mathematics. The general education and special education teachers were also
consulted to determine the students’ current functioning in the general education mathematics
curriculum.
Nixon
The first participant was Nixon, a nine-year-old Caucasian male who had a medical
diagnosis of a global developmental delay and school-based autism classification that included a
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medical history. His present levels of performance in his special education evaluation and school
assessment records showed a deficit in mathematics calculation skills. Nixon’s cognitive testing
was examined to see if he had a co-occurring intellectual disability and to determine his level of
autism. Nixon was administered the Weschler Intelligence Scale for Children Fifth Edition
(WISC-V). His non-verbal (NVI) and verbal indexes (VI) were examined. The nonverbal index
is derived from subtests that do not require any verbal responses. The NVI may offer a more
appropriate estimate of overall ability than the full-scale intelligence quotient for children and
adolescents with either expressive language delays or clinical conditions associated with
language problems (such as autism spectrum disorders). His NVI was 88, which is in the average
range. The verbal comprehension index (VI) is derived from two subtests, verbal comprehension,
and verbal reasoning. This is a measure of knowledge a child acquires from his verbal
environment. His VI was 84, which is in the below-average range. His auditory processing score
was 77, which is also in the below average range. His visual spatial processing score was 94,
which is in the average range. His visual and non-verbal abilities fell in the average range and his
auditory processing and verbal comprehension index fell in the below average range. He
received special education services in the general education classroom with special education
support and in the special education resource classroom.
Cora
The second participant was Cora, a 10-year-old Caucasian female who had a schoolbased autism classification that included a medical history. Her present levels in her special
education IEP and her special education evaluation showed that she had a deficit in mathematics
calculation skills. Her cognitive testing was examined to see if she had a co-occurring
intellectual disability and to determine her level of autism. Cora was administered the Weschler
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Intelligence Scale for Children, Fifth Edition (WISC-V). Cora was given an assessment of her
visual working memory and her auditory working memory. Her visual working memory score
was 94, which is in the average range. Her auditory working memory was 73, which falls in the
very low range. Her overall cognitive score was 100, which is in the average range. She received
special education services in the general education classroom with special education support and
in the special education resource classroom.
Setting
The study occurred in a public elementary school in the western United States. The
school had 601 students enrolled in grades kindergarten through sixth. Approximately 37 percent
of the students were considered economically disadvantaged. Thirty-four percent of the students
reported an ethnicity other than white. The school was not classified as a Title 1 school.
The research study occurred in the special education resource room during times the
general education teacher determined was best for the student’s schedule. The room consisted of
furnishings typical of a resource-level special education classroom, including tables that were
arranged in a ‘u’ shape with six student chairs, two kidney-shaped tables with student chairs, a
teacher desk, two office chairs, two bookcases with curriculum items, four filing cabinets, and a
printer. The participants were seated at tables arranged in a ‘u’ shape in student-sized chairs. The
interventionist was a graduate student and special education teacher with 22 years of teaching
experience.
The elementary school in which the study occurred followed the common core state
standards (CCSS). The Into Math curriculum was used to teach these standards. Additionally, the
special education classroom used the targeted intervention portion of Into Math and followed
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explicit instruction techniques to support students in their math learning. The math skills focused
on in the intervention aligned with the CCSS taught in the general education classroom.
Both participants’ intervention targeted skills that had been previously taught in their
general education classrooms. Nixon’s intervention targeted the CCSS to fluently multiply and,
divide and demonstrate competency in fractions. Whereas Cora’s skills were to recognize and
generate simple equivalent fractions, and to multiply a two-digit number by a two-digit number.
Independent Variable
The independent variable included math instruction using point-of-view video modeling
(POV-VM) following explicit instruction techniques. The intervention measured math skills
identified as an area of weakness through teacher interviews and administration of the Brigance®
Comprehensive Inventory of Basic Skills II. The intervention was delivered in a Nearpod®
lesson. Nearpod® is an interactive online teaching platform that can be used as an alternative to
in-person instruction or lessons. The explicit instruction lesson’s modeling and guided practice
portion were presented as POV-VM. During the study, the interventionists provided feedback
and immediate error correction while observing the student’s interaction with the guided and
independent portions of the explicit instruction lesson.
Explicit Instruction and Video Modeling
The intervention consisted of two POV-VM videos in which the skill was modeled. The
first video modeled the target math skill while the steps to complete the skill were explained. The
second video modeled the target math skill with verbal explanation while allowing the learner to
practice along with the video. During the second POV-VM (the guided practice portion of an
explicit instruction lesson), the participant received immediate positive feedback and error
correction as needed.
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Explicit instruction, an empirically supported practice (Archer & Hughes, 2011; C. A.
Hughes et al., 2017), was used to deliver the intervention. The components of explicit instruction
included in the Nearpod® lesson were to (a) gain the learner’s attention, (b) activate prior
knowledge, (c) state the lesson’s goal, (d) model the correct procedure, (e) check for
understanding during a review, (f) provide guided practice with feedback and error correction,
(g) provide independent practice with feedback and error correction. If the participant did not
meet the success criteria of 100% correct during the guided practice, they received corrective
feedback. Following corrective feedback, the POV-VM video was viewed again, and the guided
practice was completed again. Finally, the learners were assigned an independent practice
delivered in paper and pencil format with five target skill problems to measure the skill mastery
level.
Online Platform and Intervention Packets
The intervention was delivered through Nearpod®, an online platform that provides
students with remote access to the curriculum. Before delivering the intervention, participants
were given training on accessing the Nearpod® lessons on an iPad®. The Nearpod® lessons
consisted of eleven slides with the POV-VM videos embedded in two of the slides. The length of
the POV-VM videos ranged from one minute eight seconds to five minutes 19 seconds
depending on the complexity of the skill taught. Each slide recorded the researcher’s voice to
support any participant’s reading difficulties. The lesson also included practice activities and a
Nearpod® poll to gather the social validity data at the conclusion of the intervention. The overall
length of each session ranged from 15 to 20 minutes.
The purpose of the first slide was to gain the learner’s attention. The following two slides
activated the student’s prior knowledge. The first POV-VM video modeled and narrated the steps
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of the math skill being taught. Then a point-of-view video was presented as guided practice.
Pauses were placed in the video allowing the participant to practice along with the video. After
the students completed the guided practice, they completed an independent practice in an
interactive component of Nearpod®. When the student completed this activity, they were given a
single math problem on the next slide. They completed this as their “check” stage of the explicit
instruction and received immediate feedback. If they could complete the problem correctly, they
proceeded to the next slide, which had two practice math problems. During this “check”, they
were provided immediate feedback or error correction as necessary. When the students had met
the criteria of completing three probes with 100% accuracy, they were given the final
independent practice which consisted of five problems. Lastly, the participants provided social
validity feedback by responding to statements regarding their level of confidence in their new
skills as well as their level of enjoyment.
Dependent Variables
The dependent variable was the percentage correctly solved on the following math skills:
adding fractions with common and uncommon denominators, multiplying two-digit by two-digit
numbers that required regrouping, dividing two-digit by a one-digit number, and multiplying and
dividing to find equivalent fractions. After participants completed the Nearpod® lessons, which
delivered point-of-view video models through explicit instruction techniques, they were given
worksheets for independent practice problems and the final paper worksheet. The worksheets for
baseline, independent practice, and the final permanent product were created using the software
Resource Studio 6 (Schoolhouse Technologies, 2018), which randomly generates math problems
to prevent a repeat of problems.
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Skill 1
The first three skills were completed by Nixon. The first skill consisted of adding
fractions with the same denominators. The problems were presented horizontally, with each
fraction written vertically. The written directions were “solve.” The participant was given a skip
counting number chart at baseline, during the intervention, and for the final paper product. The
participant reported that he used this in his math class. His math teacher verified the participant’s
claim. The participant was not asked to simplify the fractions.
Skill 2
The second skill was adding fractions with unlike denominators. The problems were
presented horizontally, with each fraction written vertically. The written directions were “solve.”
The participant was given a skip counting number chart at baseline, during the intervention, and
for the final paper product, which contained five problems. The participant was not asked to
simplify the fractions.
Skill 3
The third skill was dividing two-digit numbers by a one-digit number. The long division
symbol presented the problems (e.g., 2⟌68). The written directions on the worksheet were
“solve.” The participant was given a skip counting number chart to refer to during baseline,
intervention, and the final worksheet containing five problems.
Skill 4
Cora completed the next three skills. Her first skill was multiplying a two-digit number
by a two-digit number. The written directions on the worksheet were “solve.” The participant
reported using a skip counting chart in her math class. Her math teacher verified the participant’s
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claim. The participant was then given a skip counting number chart to refer to during baseline,
intervention, and the final worksheet containing five problems.
Skill 5
The second skill was multiplying to find equivalent fractions. The written directions on
the worksheet were “find the equivalent fraction.” The participant was then given a skip counting
number chart to refer to during baseline, intervention, and the final worksheet containing five
skills.
Skill 6
Cora’s third skill was dividing to find equivalent fractions. The written directions on the
worksheet were “find the equivalent fraction.” The participant was then given a skip counting
number chart to refer to during baseline, intervention, and the final worksheet containing five
problems.
Experimental Design
The researcher utilized a multiple probe single-case research design to conduct this study
for the following reasons: it focuses on target behaviors, a visual analysis of the data can
determine the effectiveness of the intervention and determine if confounding variables are
controlled and determine the functional relationship between the intervention and the outcomes
of the intervention (Cooper et al., 2019; Horner & Baer, 1978; Kennedy, 2005; Ledford et al.,
2019). Since academic learning is typically not reversible, a withdrawal design would not be an
appropriate way to measure the outcomes of the intervention. Therefore, time-lagged designs,
such as multiple baselines or multiple probe designs, are more appropriate for evaluating the
effectiveness of academic skill interventions (Cooper et al., 2019; Horner & Baer, 1978;
Kennedy, 2005; Ledford et al., 2019). Furthermore, with a multiple probe design, there is less
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learner fatigue and frustration as data is collected intermittently at strategic points (Cooper et al.,
2019; Horner & Baer, 1978; Kennedy, 2005; Ledford et al., 2019); thus, the reason for selecting
the multiple probe design for this study. The study targeted six different math skills: (a) adding
fractions with common denominators, (b) adding fractions with uncommon denominators, (c)
multiplying two-digit numbers by a two-digit number, (d) dividing a two-digit number by a onedigit number, (e) making equivalent fractions by multiplying, and (f) making equivalent fractions
by dividing.
Procedures
Pre-Baseline Assessments
Each participant was assessed using The Brigance® Comprehensive Inventory of Basic
Skills II standardized test. This test is a norm-referenced assessment that monitors growth and
reports progress in mathematics and other core subjects. It has a high internal consistency with
an average reliability of .95 for mathematics. Specifically, the participants completed the
Computational Skills Grade-Placement Test-Form A. The assessment results determined the
student’s critical foundational mathematic skills and helped identify areas (or weaknesses) of
mathematical calculation to target for intervention. The participant’s teacher was interviewed to
confirm that the assessment results were an area of math weakness the participant exhibited in
class. Additionally, the present levels of academic achievement were reviewed for each
participant’s IEP to verify their current math functioning.
Baseline Procedures
The researcher presented a worksheet with five problems to establish a baseline for each
skill. The skills were probed for four to six sessions in the baseline phase. During the baseline
phase, no additional instructions or feedback was provided to the participants beyond the written

13
directions on the worksheet. The baseline sessions continued until the baseline reached
consecutively stable data points. Once the baseline was stable, the intervention was introduced.
Intervention Procedures
Before the intervention began, participants received training on accessing the Nearpod®
lesson on iPads®. Each participant was also given a skip count chart to reference during the
baseline, guided practice, and final assessment. The beginning of the Nearpod® lesson provided
an introduction and the learning target. Next, the intervention activated the participant’s prior
knowledge by reviewing what they knew about the given topic. During the modeling portion of
the explicit instruction lesson, the point-of-view video showed the researcher modeling the skill
while narrating the steps needed to complete the math skill.
After the skill was modeled in a point-of-view video model (POV-VM), the participant
completed a guided practice POV-VM in which the student practiced along with the video and
received immediate feedback and error correction from the researcher. After the guided practice,
the participant completed a single “check” problem. The researcher provided immediate
feedback and error correction. A second “check” was provided in which the learner completed
two to three math problems and was given immediate feedback, including error correction if
needed. If the learner completed the practice with 100% accuracy, the learner moved on to an
independent practice through an interactive feature of Nearpod®. However, if the learner did not
meet the 100% correct criteria on the guided practice portion of the lesson, then the researcher
guided the learner back to the point-of-view video in which the skill was modeled and back
through the guided practice until the learner met the 100% accuracy criteria for the guided
practice. Once the participant had mastered the independent practice with 100% accuracy, they
were given a paper test to measure their mastery of the math skills post-intervention.
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Generalization and Maintenance Procedures
The generalization and maintenance phase evaluated the current skill level of each
participant in a different location and with various interventionists post-intervention. Two weeks
post-intervention, the participants were given a maintenance probe in their general education
classroom by their trained general education teacher or para educator. The probes contained five
problems for each targeted skill and had the same written directions given during the
intervention. The participants were also given the same skip counting number chart they used
during the baseline and intervention phases. Only one generalization and maintenance session
occurred due to the time constraints of the end of the school year.
The researcher provided a worksheet with novel problems to evaluate the participant’s
generalization by presenting the skills in a novel location (general education classroom) and with
a novel person (general education teacher or para-educator). The generalization phase and
maintenance phase occurred simultaneously. The maintenance probes were given two weeks
post-intervention in a novel location (general education classroom) and with a novel person
(general education teacher or para-educator).
Interobserver Agreement and Treatment Integrity
Collecting treatment integrity data is essential in determining the intervention's effect on
the outcomes for the participants and strengthens the internal validity of the research study. It
focuses on how well an intervention is being implemented (Collier-Meek et al., 2018; Wheeler et
al., 2006). The researcher conducted the interventions with an assistant observing the
intervention while gathering data on the treatment integrity of the interventions. After each
intervention session, the researcher and a second rater scored the data. The second rater, a
certified teacher acting as an assistant, was trained to compare the students’ answers to the
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answer key. Interobserver agreement (IOA) was calculated on all permanent paper products
completed by the participants. The IOA between the first and second rater was 100%.
During the study, treatment integrity data were collected by a trained paraprofessional for
90% of the intervention sessions across baseline, intervention, generalization, and maintenance.
The trained second rater was given a treatment fidelity checklist to complete during each
intervention session observation.
Social Validity
Upon completing the intervention, the participants completed two surveys through a
Nearpod® interactive poll. The first survey asked the learner how confident they felt about their
skills post-intervention. The last survey asked about their experience with the intervention to
determine social validity. The teachers also completed a survey to assess their experience with
the intervention.
Teachers also accessed a social validity survey rating scale at the end of the
generalization and maintenance session. Questions included perceptions about the intervention
delivery and the outcomes of the intervention.
The social validity survey was delivered to the participants through a Nearpod® poll at
the end of the intervention. The questions and possible responses were read to the participants to
eliminate any reading difficulties that may impact the student's ability to respond to the questions
in the poll. Teachers were also provided a survey through a Nearpod® poll following the
conclusion of the intervention (Callahan et al., 2017; McNeill, 2019).
Student Questionnaire
Participants recorded how they felt about their skills after the intervention. The question
asked the participants how confident they felt about their skills after the intervention. The answer
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choices were: (a) I feel very confident with the specific skill, (b) I feel somewhat confident, or
(c) I need more practice. The second question asked the participants how they felt about the
intervention and whether they liked watching videos to learn math. The response choices
included the following: (a) I really like it, (b) I somewhat like it, and (c) I did not like watching
videos to learn math.
Teacher Questionnaire
The teacher’s questionnaire was also delivered through a Nearpod® poll at the end of the
generalization and maintenance phase of the intervention. The teachers were asked whether they
felt the students had gained essential math skills through the POV-VM intervention. The
response choices were very similar to the student survey: (a) I feel confident that the students
gained essential skills through this intervention, (b) I feel somewhat confident that the student
gained essential skills through this intervention, (c) I feel the student needs more practice on this
skill. The second question asked the teachers about the student’s ability to generalize the skill to
their classroom and with various examiners. The answer choices were as follows: (a) I feel
confident that the student can perform the skill in different classes and with various examiners,
(b) I feel somewhat confident that that the student can perform the skill in different classes and
with various examiners (c) The student is not able to generalize the skill to different classrooms
and with various examiners.
Results
Using explicit instruction techniques combined with point-of-view video modeling
resulted in increased students’ accuracy in six different math calculation skills. Based on the
visual analysis of the data, the improvement rate difference (IRD) between baseline and
intervention across each of the three skills for Nixon was 93% and for Cora was 95% (E. M.
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Hughes & Yakubova, 2019). Both Cora and Nixon’s accuracy was stable on two skills and
variable on one of the skills. Also, the immediacy of the intervention's effect was visually
analyzed. The accuracy of both participants increased after the first intervention session. The
percent of non-overlapping data (PND) was 100% for both participants (Cooper et al., 2019;
Kennedy, 2005). The consistency of the data were also visually analyzed. On two of Nixon’s
skills, the intervention data were very consistent however, in the last skill, which was dividing a
two-digit number by a one-digit number, the data were less consistent. Cora’s data were also
very consistent on two of the skills, but one skill, multiplying a two-digit number by a one-digit
number, showed some variability. Overall, this visual analysis affirms a functional relationship
between the intervention and the percent correct on the six targeted math skills. In addition, both
students generalized the skills to other locations and with various interventionists and maintained
the skills two weeks post-intervention (See Figures 1 and 2).
Nixon
Nixon’s IRD was 93% between baseline and intervention and his PND was 100% across
his three targeted skills. His accuracy increased after one session of the intervention.
Baseline and Intervention
Three target skills were determined for Nixon. The first skill was adding fractions with
common denominators. Baseline data were gathered for six sessions. Nixon scored 0% accuracy
on all baseline sessions. During the intervention phase, Nixon scored 100% accuracy on all six
sessions. The second skill was adding fractions with uncommon denominators. Nixon scored 0%
accuracy on all six baseline probes and 100% accuracy on all six sessions in the intervention
phase. The final skill was dividing a two-digit number by a one-digit number. Nixon scored 0%
correct during all six baseline probes. His mean score was 80% accuracy during the intervention
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phase. He scored 60% accuracy on the first intervention probe, then 100% accuracy on the next
two intervention probes, then 80% and 60% accuracy on the final two probes. The variability
was a result of Nixon forgetting to use the carried number in long division as the new dividend in
all errors. The point of view video was changed to emphasize this step of the division process.
The student’s accuracy was on a downward trend when this session was concluded due to the
end-of-year school that limited further access to the student.
Generalization
Nixon was given a generalization and maintenance probe two weeks after the
intervention. Both the generalization and maintenance occurred simultaneously for all three
skills. The probes were delivered in Nixon’s general education class by a trained
paraprofessional. The probe consisted of 5 randomized problems of the targeted skills. Nixon
scored 100% accuracy on all three skills during the generalization and maintenance session. (See
Figure 1).
Cora
Cora’s IRD was 95% between baseline and intervention, and her PND was 100% across
her three targeted skills. Her accuracy increased after one session of the intervention.
Baseline and Intervention
Three target skills were determined for Cora. The first skill was multiplying to find
equivalent fractions. Cora scored 0% accuracy on the baseline probes and 100% on the
intervention phase sessions. The second skill was multiplying a two-digit number by a two-digit
number. Baseline data were gathered for six sessions. Cora scored 0% accuracy on all baseline
sessions. During the intervention phase, Cora scored an average of 83% accuracy on the six
sessions. In the first intervention session, Cora scored 80% accuracy due to not lining up digits
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correctly to add. In the second session, Cora scored 100% accuracy. However, in the third
session, she scored 60% accuracy due to not lining up digits to add correctly. At this point in the
intervention, the POV-VM videos were redone to emphasize lining up digits to add correctly by
drawing vertical lines. Cora completed the skill with 80% accuracy for two sessions and ended
the intervention sessions with 100% accuracy. The next skill was multiplying to find equivalent
fractions. Cora scored 0% accuracy on the baseline probes and 100% on the intervention phase
sessions. The final skill was dividing to find equivalent fractions. Cora scored 0% correct on the
baseline probes and 100% accuracy on the sessions in the intervention phase.
Generalization
Cora was given a generalization and maintenance probe two weeks after the intervention.
Both the generalization and maintenance occurred simultaneously for all three skills. The probes
were delivered in Cora’s general education class by her trained general education teacher. The
probes consisted of 5 randomized problems of the targeted skills. Cora scored 100% accuracy on
multiplying to find equivalent fractions. Her second skill probed was multiplying a two-digit
number by a two-digit number. Cora scored 80% accuracy. Her error of lining up digits correctly
continued. Cora scored 80% accuracy on her last skill of multiplying to find equivalent fractions.
She made a multiplication error on one of the problems.
Social Validity
On the social validity survey, both participants in the research study reported that they
“felt confident” in their targeted math skills after the intervention. Cora indicated that she “really
liked” the intervention, whereas Nixon indicated that he “somewhat liked” the intervention. The
teachers who participated also reported that they “felt confident” that the students had gained
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essential skills through this intervention and could perform them in different locations with
various teachers (see Table 1).
Discussion
This study aimed to examine the effects of POV-VM delivered through explicit
instruction techniques on math skills for two elementary students (3rd and 4th grade) with ASD.
The math skills targeted were multi-digit multiplication, division, and manipulating rational
numbers.
Based on a visual analysis of the data collected throughout this study, the POV-VM
intervention improved both students’ accuracy in all skills, attaining an average of 93% accuracy
or higher during the intervention, generalization, and maintenance phases.
Both participants showed an immediate increase in all skills, although there was some
variability for both participants for one skill. For Nixon, the skill of dividing a two-digit number
by a one-digit number showed immediate improvement after the first intervention but had
variability in his data throughout the intervention. For Cora, the skill of multiplying a two-digit
number by a two-digit number showed immediate improvement after the first intervention but
had variability throughout the intervention.
These findings suggest the effectiveness of using POV-VM videos delivered with explicit
instruction techniques to increase accuracy in math calculation skills for these autistic students.
Two advantages of this intervention method are that it can be delivered via an electronic device
and can be individualized to target students’ mathematic needs. Additionally, the intervention is
relatively inexpensive and requires minimal preparation. To date, limited research has been
conducted using POV-VM to teach math skills to autistic students (Burton et al., 2013; E. M.
Hughes, 2019; E. M. Hughes & Yakubova, 2019; Yakubova et al., 2015; Yakubova et al., 2020;
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Yakubova et al, 2016). This research adds to the body of research that shows the effectiveness of
POV-VM in delivering math instruction to learners with autism.
Limitations
This study included two participants, so there were limited replications (Kratochwill et
al., 2013). The study also did not target the same skills for each participant; however, this could
be interpreted as a strength of the intervention because it was effective across multiple math
skills. Although the study included probes to show that the skills were generalized to different
locations and with various teachers, it did not demonstrate the skill in real-world situations.
Additionally, generalization probes were limited to post-intervention only.
Implications for Future Research and Practitioners
Future research might assess how the severity of autism symptoms influences
intervention results. Also, providing the intervention in a more inclusive setting, like the general
education classroom, would be ideal. Both participants needed the visual support of a skip
counting chart to help them do the multiplication and division in the intervention as a standard
classroom accommodation. In addition, both participants received positive reinforcement as a
token economy to continue during the sessions to minimize their frustration.
Conclusion
Multiple studies have demonstrated positive outcomes when using POV-VM for teaching
skills to students with disabilities (Burton et al., 2013; Charlop-Christy et al., 2000; E. M.
Hughes, 2019; E. M. Hughes & Yakubova, 2019; Jowett et al., 2012; Kaffer, 2010; Knight et al.,
2018; Mason et al., 2013; Saunders, 2014; Weng & Bouck, 2014; Yakubova et al., 2015;
Yakubova et al., 2020; Yakubova et al., 2016). This research aimed to determine the
effectiveness of using explicit instruction techniques and POV-VM delivered online to enhance
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multiplication, division, and rational number skills of elementary-aged participants with ASD.
Findings from this study contribute to the research and practice for teaching elementary students
with autism basic math calculation skills and manipulating rational numbers. The conclusions of
this study are encouraging. With the added support of POV-VM delivered using explicit
instruction techniques, students with ASD can learn, generalize, and maintain math calculation
skills.
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Tables
Table 1
Social Validity Survey
Participants

Responses about gained skills

Responses about the intervention

Cora

Commented that she had gained
valuable skills through the
intervention.

She really liked watching the videos to
learn math.

Nixon

Commented that he had gained
valuable skills through the
intervention.

He somewhat liked watching the
videos to learn math.

Teacher One

Commented that the student had
gained valuable math skills
through the intervention.

Commented that the student could
perform the skill in different locations
with various interventionists.

Teacher Two

Commented that the student had
gained valuable math skills
through the intervention.

Commented that the student could
perform the skill in different locations
with various interventionists.
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Figures
Figure 1
Graph of Nixon’s Mathematics Performance Under Three Distinct Conditions

Note. Percent of response accuracy across fraction addition with common denominators, adding
fractions with uncommon denominators, and dividing two-digit numbers by one-digit numbers.
Calculating the range and calculating the mean. ∆= Generalization data point. EI-POV-VM =

Explicit instruction, point-of-view video modeling. // = 2-week gap from last intervention data
point.
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Figure 2
Graph of Cora’s Mathematics Performance Under Three Distinct Conditions

Note. Percent of response accuracy across completing equivalent fractions by multiplying,
multiplying a two-digit number by a two-digit number, and completing equivalent fractions by
dividing. Calculating the range and calculating the mean. ∆= Generalization data point. EI-POVVM = Explicit instruction, point-of-view video modeling. // = 2-week gap from last intervention
data point.
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APPENDIX A
Review of the Literature
Autism spectrum disorder identification among children in the United States has steadily
increased. As of 2016, the reported prevalence of autism spectrum disorder among 8-year-old
children has risen to 1 in 54 (Knopf, 2020; Maenner et al., 2020). This creates considerable
demand for the education system, which is mandated to provide all students with evidence-based
educational practices (Every Student Succeeds Act [ESSA], 2015). As the number of students
identified with autism has increased, so has the number of students with autism in the general
education classroom and working within the general education curriculum. The need for
evidence-based practices to address this growing demand has never been greater (LeBlanc et al.,
2009). There is a need to teach students with autism social communication, functional skills,
behavioral skills, and academic skills to provide them the opportunity to access and progress in
the general education curriculum and to pursue further education or career following high school
(Bellini & Akullian, 2007).
According to Williams et al. (2008), math education is one of the more challenging
subjects identified by autistic students. Mathematics is often taught abstractly through inquirybased methods in elementary school through high school. Over twenty-five percent of students
with autism spectrum disorder (ASD) find mathematics more challenging than vocabulary. This
may result in a less-than-ideal mathematics growth trajectory (Wei et al., 2015).
One critical insight of autism research is how students with autism struggle with
imitation. Imitation skills have been shown to strongly correlate with autism symptoms (Cardon
& Wilcox, 2011). I will argue that one critical intervention could be developed from Bandura's
social learning research. In the 1960s, Albert Bandura and colleagues conducted a
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groundbreaking study in which children learned to imitate aggressive behaviors by watching
aggressive models. Bandura continued his research by having children watch aggressive models
in videos, and the children imitated more aggressive behaviors from video models than from inperson models (Bandura et al., 1961; Bandura et al., 1963). According to Bandura et al. (1963),
children imitated live models on film more than cartoon characters or even models in person.
More recently, research suggests that video modeling can result in more immediate skill
acquisition, and the skills are generalized and maintained beyond treatment or training (Cardon
& Wilcox, 2011; Charlop-Christy et al., 2000). In addition, a type of video modeling, point-ofview video modeling, focuses on the skills at hand. This reduces distractions for the viewer.
What is known about these innovative approaches to fostering imitation skills is how effectively
they may support children with autism's ability to acquire academic skills efficiently.
To examine whether video modeling can increase mathematics skills among autistic
students, this study will investigate the effects of point-of-view video modeling when explicitly
teaching math calculation skills to autistic students. This research will add to the body of
research that supports video modeling and, more specifically, point-of-view video modeling as
an evidence-based practice for students with autism.
Autism Spectrum Disorder
Autism spectrum disorder is a developmental disability characterized by restricted and
repetitive behavior patterns, activities, or interests and impairments in social interaction
(Maenner et al., 2020). Another important marker of autism for many is a lower ability to
imitate, especially among males. Some young children with autism struggle to imitate the
behaviors of others, which interferes with their ability to learn from their environment.
Moreover, Cardon and Wilcox (2011) suggest that imitation may be a prerequisite skill that aids
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in developing other skills. Further, imitation has been related to developing play skills, language,
and social interactions (Cardon & Wilcox, 2011).
Data gathered from 11 sites across the United States suggest that one in fifty-four
children eight years old is diagnosed with autism spectrum disorder (Maenner et al., 2020). Of
those students with an autism diagnosis, thirty-three percent are identified as having an
intellectual disability (IQ ≤ 70), and twenty-four percent have an IQ in the borderline range (IQ
71-84; Knopf, 2020). These statistics reveal that many children with autism have a co-occurring
intellectual disability, which can be a crucial barrier to learning (Knopf, 2020).
Recently, more emphasis has been placed on providing autistic students with or without
a co-occurring intellectual disability with educational opportunities using evidence-based or
empirically supported practices to prepare them for college or help them be as career-ready as
their same-aged peers (ESSA, 2015). Multiple studies and meta-analyses point to video modeling
as an empirically supported teaching practice for students with autism (Burton et al., 2013;
Charlop-Christy et al., 2000; E. M. Hughes, 2019; Jowett et al., 2012; Kaffer, 2010; Knight et al.,
2018; Saunders, 2014; Weng & Bouck, 2014; Yakubova et al., 2015; Yakubova et al., 2016).
Understanding imitation and its impact on learning is not a new concept. In the 1960s and
1970s, researchers Albert Bandura and associates conducted a groundbreaking study to
determine if young children would learn aggressive behavior through observation. The children
who participated in the study imitated the aggressive behaviors they observed compared with
those who did not watch aggressive models (Bandura et al., 1961). Bandura furthered his
research on young children’s imitation skills in person versus video. The participants viewed
aggressive models in person and on video, as well as videos of cartoon characters. Those
participants who viewed models acting aggressively in video presentations had more aggressive
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imitations than those who observed aggressive models in person or as aggressive cartoon
characters (Bandura et al., 1963).
Cardon and Wilcox have most notably utilized the recent application of this idea.
According to Cardon and Wilcox (2011), the more deficient a child’s imitation skills, the more
severe the symptoms of autism, especially among males. Most imitation training for autistic
children has been through operant conditioning, which failed to show generalized skills beyond
treatment (Cardon & Wilcox, 2011). A method developed by Ingersoll and Schreibman (2006)
taught imitation through reciprocal imitation. This imitation training was conducted using natural
treatment through social interaction with peers. This study showed an increase in the
generalization of imitative behavior compared to operant training (Ingersoll & Schreibman,
2006; Cardon & Wilcox, 2011). Video modeling is another method to train imitative behavior in
children with autism. It has proven effective in gaining observational imitation skills and
generalizing the skill beyond the treatment or training (Cardon & Wilcox, 2011).
According to Temple Grandin, people on the autism spectrum often have uneven skills
(Grandin, 2009). Grandin, a well-known autism advocate, argues that each separate autistic
individuals has three unique ways to learn and process information. Grandin asserts there are
visual, pattern, and word thinkers. Visual and pattern thinkers are likelier to think in pictures than
words (Grandin, 2009). Providing a visually rich or visually structured learning environment can
support those students who are more pattern or visual thinkers. Visual cues are part of almost
everyone’s communication system (Grandin, 2009). Visual cues can attract and hold a student’s
attention while enabling the student to focus on the message. By providing visual prompts,
abstract concepts are more concrete, potentially reducing anxiety in learners with autism. Visual
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support can also help students express their thoughts beyond verbal language (Rao & Gagie,
2006).
A valuable technique for creating a visually rich learning environment is video modeling.
Video modeling is well-documented in the research literature as an intervention for autistic
people (Bellini & Akullian, 2007; Burton et al., 2013; Charlop-Christy et al., 2000; E. M.
Hughes, 2019; Jowett et al., 2012; Kaffer, 2010; Knight et al., 2018; Saunders, 2014; Weng &
Bouck, 2014; Yakubova et al., 2015; Yakubova et al., 2016). Children with autism often
manifest with selective attention and a narrow focus on preferred topics or items, affecting their
ability to focus on social interactions or group instruction for extended periods. Since they often
have a restricted field of focus, autistic individuals benefit from visual cues and visually cued
instruction. Video modeling allows for visual learning while supporting imitative behavior in
children with autism. It effectively gains observational imitation skills and the generalization and
maintenance of imitative behaviors beyond treatment or training (Cardon & Wilcox, 2011).
Video modeling also decreases the demands of social interaction, which is often difficult for
autistic students. This can benefit when the lesson focuses on gaining academic skills (Corbett &
Abdullah, 2005).
Video Modeling
Video modeling is a successful method for teaching life skills to people with autism.
Video modeling was compared to in-person modeling with autistic students to increase social
and daily living skills by Charlop-Christy et al. (2000). Five elementary-aged students viewed
videos of the desired behavior and in-person modeling of the behavior. The results showed that
video modeling led to quicker skills acquisition than in-person modeling. Additionally, the
students’ behaviors generalized beyond video modeling but did not generalize following in-
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person modeling (Charlop-Christy et al., 2000). Significant research has been conducted on
video modeling as an evidence-based practice or intervention that has proven successful for
students with autism (Burton et al., 2013; Charlop-Christy et al., 2000; E. M. Hughes, 2019;
Jowett et al., 2012; Kaffer, 2010; Knight et al., 2018; Saunders, 2014; Weng & Bouck, 2014;
Yakubova et al., 2015; Yakubova et al., 2016; E. M. Hughes & Yakubova 2019).
There are multiple forms of video modeling. These include video self-modeling, peer or
video modeling of others, video prompting, video priming, and point-of-view video
modeling. Point-of-view video modeling is filmed from the first-person perspective, and only the
hands of the model are seen along with the task. This limits the stimuli the participant is exposed
to. Other video modeling methods have more stimuli and distractions than point-of-view.
Limiting stimuli is a strategy that can be more effective for autistic individuals by restricting
their field of focus. In a meta-analysis conducted by Bellini and Akullian (2007), they examined
research that included video modeling and video self-modeling for students with autism. The
studies included single case design studies with participants with an autism diagnosis and
targeted behavioral functioning, social-communication skills, or functional skills through selfvideo modeling or video modeling of another person. The results suggest that video modeling
and self-modeling are evidence-based practices, and these intervention strategies provide
practical options for educators wanting to improve the skills of autistic students (Bellini &
Akullian, 2007).
Since point-of-view video modeling restricts the field of focus for the individual, this
intervention could prove effective for those with autism who have difficulty maintaining focus.
Research efforts by different groups recommend that the video modeling be as similar to the
intervention setting as possible to increase the generalization of the skill being taught (Ayres &

37
Langone, 2008). Point-of-view can be filmed in the treatment environment and requires limited
preparation with minimal editing.
A meta-analysis of the effectiveness of point-of-view video modeling using singlesubject research closely analyzed 14 studies that employed point-of-view video modeling
(Mason et al., 2013). Although this meta-analysis anticipated that research in point-of-view
video modeling would include many different outcomes, the analysis using point-of-view only
encompassed three areas. Most studies focused on independent living skills, play, and social
skills with three types or levels: priming, prompting, and combined. The combined point-of-view
treatment package that included least-to-most prompting, error correction, role play, and
reinforcement yielded an effect size of .32. This minimal effect size should be viewed cautiously
due to the limited number of studies that are included in this treatment package. Both the priming
and prompting had large effect sizes. Priming had an effect size of .72 and prompting had an
effect size of .88. The overall effect size was most significant for research using point-of-view
video modeling that included prompts and instructions (Mason et al., 2013).
Another meta-analysis by E. M. Hughes and Yakubova (2019) systematically looked at
studies using video modeling to address the mathematics gap for autistic students (E. M. Hughes
& Yakubova, 2019). They analyzed 11 studies that met the criteria of single-case research design
with students diagnosed with autism spectrum disorder with or without a co-occurring
intellectual disability, which included using mathematics strategies delivered by video
interventions. This meta-analysis also included studies that combined a behavioral component in
the intervention. Of the 29 participants who met the criterion in this analysis, the study’s effect
size was .85, and a median of .97 with effectiveness from .26 to 1.0, which means that the overall
effect size was 8.5 standard deviations higher than the baseline. (E. M. Hughes & Yakubova,
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2019). Although all the studies included in this meta-analysis did not comprise only point-ofview as the method to deliver the intervention, seven studies included point-of-view video
modeling.
Evidence-Based Practices
Providing practices backed by research and high-quality instruction to support students
with moderate and severe developmental disabilities has gained momentum due in part to Every
Student Succeeds Act of 2015 (ESSA, 2015). This legislation emphasizes that all students are
taught grade-level academic standards using evidence-based practices (Spooner et al., 2019). The
legislation Every Student Succeeds Act asserts that states must set achievement targets for
students in schools, and districts must plan to help schools with specific groups of students, like
those in special education who are not meeting these targets. States or local school districts
require schools to use evidence-based practices to help these struggling schools and students
(ESSA, 2015). A review of Every Student Succeeds Act turned up the words “evidence-based”
forty-five times (Williamson et al., 2018).
According to the Council for Exceptional Children (CEC), to be an evidence-based
practice, the body of research must include at least five single case studies with robust evidence
and be conducted by at least three different research teams in various locations (Reichow et al.,
2008). In addition, the studies must have a sample size of 15 or more participants. A practice is
considered a promising intervention if it has at least three single case studies with a minimum of
nine participants and demonstrates at least sufficient evidence of growth on a visual analysis of
the data (Reichow et al., 2008).
Updated standards were released in 2014 by the Council of Exceptional Children (CEC)
to determine if a practice or intervention is methodologically sound and can be considered an
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evidence-based practice. The CEC adopted quality indicators to assess the methodological
soundness and standards for classifying the evidence base. To determine if a study is
methodologically sound, a sufficient description must include the context and setting with an indepth explanation of the participants. The study must also include a description of the
intervention agents. Other quality indicators included an assessment of implementation fidelity,
evidence of internal validity, application of outcome measures, and data analysis (Cook et al.,
2014; Williamson et al., 2018). The CEC also included standards for classifying the effects of the
research. The research study must assess implementation fidelity, verification of internal validity,
and suitable data analysis. The practices are potentially evidence-based, with mixed effects,
insufficient evidence, or practice with adverse effects. The 23 research studies in Bellini’s and
Akullian’s (2007) meta-analysis of video modeling were examined using these updated standards
(Cook et al., 2014; Williamson et al., 2018).
Bellini’s and Akullian’s 2007 meta-analyses of video modeling were found to have some
deficiencies using these updated standards. This meta-analysis looked at research studies that
used video modeling to teach or train social communication skills, functional skills, and
behavioral interventions. The results changed Bellini and Akullian’s findings from their metaanalysis of video modeling as an evidence-based practice to being classified as a potentially
evidence-based practice due in part to an insufficient number of participants (Williamson et al.,
2018). However, research conducted by Charlop-Christy et al. in 2000 compared in-person
modeling to video modeling and reached these updated standards for evidence-based practice.
(Williamson et al., 2018).
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Explicit Instruction
Explicit instruction is a guided practice where the instructor explains, demonstrates, and
models the lesson’s content. In a review conducted by C. A. Hughes et al. in 2017, sixty-eight
articles identified five consistent definitions of explicit instruction. Within these articles, five
essential components of explicit instruction were commonly found. The components identified in
the report include segmenting complex skills, drawing the learner’s attention to critical features
of the content through modeling and thinking aloud, promoting successful engagement by using
systematically faded supports or prompts, and providing an opportunity for students to respond
and receive feedback and finally creating purposeful practice opportunities (Archer & Hughes,
2011; C. A. Hughes et al., 2017).
When segmenting complex skills, the instructor breaks the skills into small steps
independent of the other parts. Thus, the learner can pass off one skill before moving on to the
next skill. Segmenting complex skills addresses working memory capacity, processing demands,
and cognitive overload. Segmenting gives the learner more time to organize information
mentally. Once the parts are mastered, they are synthesized or taught as a complete skill giving
the learner a chance to integrate their new learning with pre-existing knowledge or, in other
words, to access their prior knowledge to support their current understanding. A potential
advantage of using POV-VM to deliver explicit instruction is reducing the cognitive load in
visual learning (Spanjers et al., 2010).
Another component is to draw the learner’s attention to essential features of the lesson’s
content through modeling and think-aloud activities. Modeling by thinking aloud can help the
student imitate more profound thinking. The instructor models the skill and simplifies the
decision-making process by thinking aloud and demonstrating a model performance for the
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student to follow. Along with the teacher’s thinking aloud, the students’ evidence aligns with the
eight mathematics teaching practices representing a set of high-leverage practices and teaching
skills to promote deep learning. Using evidence of student thinking is a method to assess
progress toward mathematical understanding and adjust instruction as needed (Flick & Kuchey,
2015).
Promoting successful engagement using systematically faded supports or prompts and a
successful operational definition of the skills provides scaffolding. Scaffolding includes verbal,
physical, and visual prompts. This practice offers the opportunity for the learner to practice the
skill. Students are provided opportunities in a guided practice where the student and teacher
work together, gradually solving more problems independently. As students’ skills increase, they
can move into independent exercises that can be done individually, with a partner, or in a small
group. As the student shows mastery of the concepts, the prompts are reduced. During this fading
procedure, the student’s progress is monitored. The goal is that the student eventually applies the
skill independently of teacher scaffolding or prompting (C. A. Hughes et al., 2017).
Providing students with opportunities to respond and receive feedback is another critical
element of explicit instruction. Opportunities to respond allows the teacher to assess the learners’
thinking and facilitate meaningful discourse (C. A. Hughes et al., 2017). Creating purposeful
practice opportunities increases the retention and generalization of the skills learned. Practice
activities can be used for multiple purposes, such as initial acquisition, retention, fluency, recall,
and transfer (C. A. Hughes et al., 2017).
When these components of explicit instruction are combined with video-based modeling,
the results can be a more effective intervention for students with autism. The lessons taught using
point-of-view video modeling must be presented in meaningful, coherent learner-paced segments
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to provide the most precise opportunity for the learner to master the content (Spanjers et al.,
2010).
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